Paraventricular nucleus mediates pressor response to noradrenaline injection into the dorsal periaqueductal gray area.
The dorsal periaqueductal gray area (dPAG) is involved in cardiovascular modulation. In a previous study, we reported that noradrenaline (NA) microinjection into the dPAG of rats caused pressor response that was mediated by vasopressin release. Vasopressin is synthesized by magnocellular neurons in the hypothalamic paraventricular (PVN) and supraoptic (SON) nuclei. In the present study, we verified which nuclei mediated the cardiovascular response to NA as well as the existence of direct neural projection from the dPAG to hypothalamic nuclei. Then, we studied the effect of treating either PVN or SON with the nonselective synaptic blocker cobalt chloride (1mM) on the cardiovascular response to NA (15 nmol) microinjection into dPAG. Attempting to identify neural projections from dPAG to hypothalamic nuclei, we microinjected the neuronal tracer biotinylated-dextran-amine (BDA) into the dPAG and searched varicosity-containing nerve terminals in the PVN and SON. Unilateral cobalt-induced inhibition of synapses in the SON did not affect the cardiovascular response to NA. However, unilateral inhibition of PVN significantly reduced the pressor response to NA. Moreover, cobalt-induced inhibition of synapses in both PVN blocked the pressor response caused by NA microinjected into the dPAG. Microinjection of BDA into the dPAG evidenced presence of varicosity-containing neuronal fibers in PVN but not in SON. The results from cobalt treatment indicated that synapses in PVN mediate the vasopressin-induced pressor response caused by NA microinjection into the dPAG. In addition, the neuroanatomical results from BDA microinjection into the dPAG pointed out the existence of direct neural projections from the dPAG site to the PVN.